when the teeth are apparently painless, and pain in the teeth often comes from the antrum. Pain is often referred to the wrong tooth, but not across the middle line.
A common but less simple occurrence is pain referred to one ear, which shows neither inflammation nor deafness. Inflammation in the ear rarely causes referred pain, although pain may radiate to the temple and in extradural abscess or caries of the labyrinth, towards the vertex. Reflex cough from syringing the ear is analogous, but there is no reflex pain. Albert Gray mentions in his book, however, a case of [2] otitis media in which pain was experienced only in the gums.
The source of referred pain in the ear is generally either in the pharynx-for instance a calculus in the tonsil [3] , an epithelioma of the pharynx-or else in the teeth. The classical example is an unerupted or partially erupted wisdom tooth, but any molar may cause pain in the ear, and also a bicuspid, which is less common. Unerupted teeth may cause extraordinary reflex symptoms. A lady had pain in the right mastoid Drocess, which was tender, functional deafness in the right ear, and left hemiancesthesia, besides pain in the face. Her dentist noticed that one of the upper bicuspids was a milk tooth. When the unerupted tooth, which lay horizontally in the jaw, was removed, all the symptoms disappeared.
Other causes of pain in the ear are an empyema of the antrum or of the sphenoidal sinus, and malignant disease on the back of the tongue. Dundas-Grant has spoken of a case in which the pain had its origin in the submaxillary gland [4] . Expressed in another way, a lesion situated in the area of distribution of the trigeminal, of the glossopharyngeal, or the superior laryngeal branch of the vagus may produce pain referred to the ear. I am indebted to Mr. Tilley for the diagrams, taken from Fenton and Larsell, which elucidate the anatomical explanation. They make the observation that for referred pain to arise, the ganglion cells of the afferent fibres from both regions must be situated either in or near the same sensory ganglion, and that centripetal processes from both sets of cells must pass together into the bulb.
These conditions are illustrated in a simple form where the gasserian ganglion dominates the whole field. It is more complicated to bring the ear into the area of the trigeminal. Fenton and Larsell showed that sensory fibres from the mucous membrane of the palate and nose pass through the spheno-palatine ganglion and the great superficial petrosal along the vidian nerve to the cells of the geniculate ganglion [5] . There is also a small sensory branch of the facial distributed through the auricular branch of the vagus to the posterior part of the external auditory meatus, the tympanic membrane, the skin over the mastoid process and the back of the concha. The fibres of this nerve pass to the cells in the geniculate ganglion. In this way deep visceral and superficial cutaneous or somatic areas are brought into relation, and pain in the ear arising, for example, from the sphenoidal sinus, is explained.
In the case of an epithelioma on the base of the tongue or fauces, the path of the painful sensation would be along the glossopharyngeal, and the tympanic branch which arises from the petrous ganglion of the glossopharyngeal and reaches the tympanum by the canal of Jacobson provides the explanation of referred pain. In addition, the continuation of Jacobson's nerve as the small superficial petrosal is joined by a branch of the seventh from the geniculate ganglion.
In tuberculous or gummatous laryngitis the painful sensation would arise in the area of distribution of the superior laryngeal branch of the vagus, which takes origin from the lower part of the ganglion of the trunk. The ganglion of the root which lies above in the jugular foramen gives origin to the auricular nerve of Arnold, and thus an anatomical explanation is supplied.
Pain in the ear from the submaxillary gland may be explained by the junction of the lingual nerve and the chorda tympani, which supply the roots of the submaxillary ganglion. The chorda tympani has some fibres connected with cells in the geniculate ganglion.
John Hilton [6] in his " Rest and Pain," however, gives a simpler explanation of pain in the ear. He tells of a case in which a man attempted to cut his wife's throat, but only managed to cut the great auricular nerve, and so Hilton was able to mark out, by means of the anaesthesia, the area supplied by the auriculo-temporal, namely, the upper and anterior part of the auricle and meatus. He records cases of ulceration of the tongue with pain in the ear. He marks out the painful part of the ear as that supplied by the auriculo-temporal, and he says that in such cases there may even be ulceration of the meatus and a discharge due to referred irritation.
This path for the reflex is less complicated than the other,and it iixdicates, I think, that we ought to investigate more carefully cases of referred pain. When a patient has referred pain in the ear we are apt to assume that it ia in the tympanum, but Hilton is possibly right that the seat of such referred pain may be in the auricle and outer part of the meatus.
The conclusion is that pain is not referred in an irregular manner, and that we should seek to bring the site of origin and the site of the sensation under one umbrella, as it were, for there is some controlling ganglionic connection.
But even then there is still no explanation why the pain is referred wrongly, or why the nervous system should make this mistake in localization. According to Henry Head, the pain is felt in the thalamus and it is analysed in the cortex. Why does the cortex make this mistake ? I think that when pain is referred wrongly it generally so happens when the affected part is one that is infrequently the source of afferent impulses which reach the level of consciousness, and so the pain is referred by the cortex to a related area more familiar with the appreciation of painful impressions and sensations.
Two cases illustrate briefly how referred pain may be of vital importance. Dr. Watson-Williams has described how a boy from the age of 14 had severe pain in the ear, which showed nothing wrong. He was seen by Arthur Cheatle who found no sign in the ear, and afterwards by Victor Horsley when he was dying from meningitis. At the necropsy pus was found around the sphenoidal sinus.
Mr. Mollison sent to me a patient suffering from a lateral wall epithelioma low down in the pharynx. He had been treated for six months by an aural surgeon for pain in the left ear, which was in all respects normal. Although the patient remains well after three years, the operation had in consequence to be very extensive.
REFERENCES.
[11 Works of John Hnnter, F.R.S., vol. ii, p. 78, Longman, London, 1835. [2] A. A. GRAY, "Diseases of the Ear," London, 1910, 168. [3] TILLEY, Proc. Roy. Soc. Med., 1929 , xx, 1279 .
[4] DUNDAS-GRANT, Trans. Med. Soc. of London, 1929, lii, 161. [5] FENTON and LARSELL, Annals. of Otol., Rhinol. and Laryng., 1928, xxxvii, 739. [6] JOHN HILTON, F.R.S., " Rest and Pain," 1898, 5th Ed., 76.
[7] P. WATSON-WILLIAMS, Proc. Roy. Soc. Med., 1929 , xxii, 1430 Laryng., 60).
Dr. PATRICK WATSON-WILLIAMS said that he could not agree with Mr. Colledge's suggestion that pain referred to the ear when the source was elsewhere could be explained as a mistake of the cortex. The point was of some importance, and one reason why he did not agree was that firm pressure on the tragus of the same side usually had the effect of markedly reducing or even inhibiting altogether pain referred to the ear in cases of acute tonsillitis or a peri-tonsillar abscess, and sometimes in toothache. That, anyhow, could have nothing to do with the cortex.
Mr. Colledge had referred to the case which he, the speaker, had published in 1910, in which the sphenoidal sinus was involved. When he saw the boy he had had mild symptoms of influenza and was sitting up. Convinced that the pain was not due to the ear, he, Dr. Watson-Williams, guessed that its source lay in the sphenoidal sinus, and asked that he might see the patient again in a day or two if he did not get better. The pain, however, became so intense that it was thought that this diagnosis must have been at fault, and so others were consulted. This patient might have been saved if he had been allowed to explore the sphenoidal sinus.
The cases mentioned by Mr. Eric Watson-Williams showed that it was easy to slip the straight trocar and cannula into the sphenoidal sinus, even though there had been no previous opportunity of examining the nose. The contents could be sucked out, and if they happened to be purulent, not only had the diagnosis been made, but the tension in the sinus had been relieved and the patient was in a much safer state, seeing that tension was an important determinant as to the spread of infection from the sinus. Whenever a patient complained of pain in the ear for which no explanation could be found in the ear itself, the teeth and the nose should be examined. Even when there was trouble in the ear, examination of the nose by endo-rhinoscopy should never be cmitted, otherwise one was very liable to miss the source of the pain and-more important-the source of the infection. C. A. SCOTT RIDOUT said that the importance of the teeth in connection with referred pain should be emphasized. A short time ago a nurse at that hospital was constantly having pain which was referred to one ear. Repeated examination led to no discovery which would cause suspicion that the middle ear or the mastoid was diseased, but X-ray examination revealed an unerupted wisdomn tooth, and after that had been removed there was no further pain.
Another case was that of a doctor who had some dermatitis of the right meatus, but with more severe pain than could be accounted for by an ordinary inflammatory condition of the skin. He, the speaker, failed to recognize the cause, but a month later X-ray examination revealed, in this case also, an unerupted right lower wisdom tooth, removal of which cleared up the pain.
One point which had not been stressed so far was that of an infected antrum. In a case of this kind he, the speaker, had not scored. It was in a female patient who had a discharge from the left ear and a good deal of pain. Although there was neither a raised temperature nor cedema of the mastoid, he had advised the mastoid operation. This she refused, and examination showed an acute inflam-lmation of the antruni on the samne side, causing the pain. Finding the same in other cases had led him to adopt the rule of always examining the nose.
Mr. Eric Watson-Williams had referred to cases of probably functional pain in the ear.
There had been several cases at this hospital of severe pain referred to the ear, in neurotic people, usually women of about 30 years of age. He had had skiagrams taken in somle of them, and some of the patients insisted on his opening the mastoid, and when that was done the mastoid was found to be of the cellular variety. He concluded that it was a functional pain probably due to a negative pressure in the cells, corresponding to what was known as a "vacuum frontal sinus." One patient, because of the continual pain, insisted upon operation, and he (Mr. Ridout) prophesied that she would want the other ear operated on within six months. The operation cured the pain, which was probably referred from a vacuum mastoid cell.
F. C. ORMEROD said he was impressed by Mr. Colledge's suggestion that referred pain was due to a mistaken localization by the cortex. He regarded this as a very good explanation as it fitted in with the referred pain which occurred in other parts of the body, such as pain felt in the shoulder due to trouble in the right side of the abdomen, and acute pain over the frontal sinus in deformity of the nose, accompanied by pressure between the nasal septum and turbinals. The cases he had seen were mostly those in which pain from disease of the throat was referred to the ear, particularly disease of the sinus pyriforinis and tuberculosis of the larynx. In malignant cases pain was usually felt in the ear when the glands of the neck were involved. He had found that among tuberculous laryngeal cases, those in which pain was referred to the ear were the-ones in which the ulceration was in the region of the innervation of the vagus nerve, rather than the glosso-pharyngeal. That gave an indication as to which cases were suitable for anesthetization of the superior laryngeal nerve. D. R. PATERSON said he would add one or two remarks chiefly from the historical point of view.
Thirty years ago he had been engaged, with Professor Francis Dixon, in a study of this question of the anastomosis between the glosso-pharyngeal nerve and the facial nerve and its clinical significance. Dixon had proved, by his embryological work, that the nerve of Jacobson appeared as an outgrowth from the petrous ganglion of the glosso-pharyngeal nerve, and that it accompanied a branch of the facial to supply the tympanum and other parts of the middle ear. In its distribution the glosso-pharyngeal had a large number of terminal branches some of which supplied the tonsil and the tongue. Instances were collected which illustrated the importance and frequency of ear-pharynx pain. This question had an intensely practical aspect, because cases such as Mr. Colledge had quoted were not uncommon.
A further point was that a good number of tonsils were nowadays reinoved because of irritation occurring in that region, and cases were not infrequent in which the tonsil had been well removed and yet there remained definite discomfort, or even pain, in the ear afterwards, associated with hyperesthesia of the tonsil bed, only yielding to suitable treatment of a general character.
C. de W. GIBB said there was one group of cases which it was difficult to explain on anatomical grounds. In three such cases the patient had only complained of pain in the frontal sinus and had chronic infection of the antrum on the other side. One of these had been brought by her doctor, who thought that the frontal sinus should be opened. She had had pain for a year, and the only sign of infection that he, the speaker, could find was in the antrum on the opposite side. Since that was treated she had been free from pain. He had since had two similar cases.
He emphasized the difficulty in cases in which there was something wrong with the ear. Three months ago he had seen a woman who had had intermittent pain in the right ear for eight years, and had a retracted drum and definite nerve deafness in that ear. He asked her about a suspicious-looking molar on the same side, and she said she had seen her dentist several times about it, and he said it was all right. Her doctor, however, insisted on having the molar extracted, and ever since the extraction she had remained free from pain.
L. COLLEDGE (in reply) said that the kind of pain referred to by Dr. Watson-Williams was radiating pain, rather than referred pain. His own meaning was pain which was not felt at the point of its origin, but was felt in the ear. Dr. Watson-Williams had not given any explanation as to how the cortex made this mistake.
DISCUSSION ON THE TYPES OF NASAL INFLAMMATION WHICH PRODUCE INFLAMMATORY CONDITIONS OF THE EAR.
Harold Barwell: This is an important subject, because if we know what nasal conditions are liable to cause aural inflammation, we may be able to protect our patients from a frequently serious complication. I shall limit myself to the frankly acute inflammatory affections. Before trying to discover what types of inflammation in the nose are especially liable to produce inflammation in the ear, we should consider what are the paths by which the inflammation may extend from the one region to the other. Spread of inflammation by the lymphatics or by the blood-vessels is so rare that it need not be considered in this connection, although it is possible for the ear to be involved in the course of a septicamia of nasal, as of any other, origin, but ordinarily the inflammation reaches the ear, either by continuity along the mucous mnembrane to and along the Eustachian tube, or by discharges from a septic focus in the nose being blown through the Eustachian tube into the tympanum, without involvement of the intermediate tract of mucous membrane. The latter is, I think, by far the commoner method.
There are, I suggest, three factors which may influence the extension of inflammation from the nose to the ear. They are (1) the situation of the nasal lesion, (2) the previous condition of the ear and the Eustachian tube, and (3) the virulence of the infecting micro-organisms.
(1) As to the situation of the nasal lesion, it is obvious that a furuncle at the anterior nares, or a septic condition of the vestibule, is unlikely to be followed by aural complications; on the other hand, any inflammatory disease in the nasopharynx is liable to affect the ear. But we are limited to-day to diseases of the nose, not including the throat, and I do not find that suppuration in the posterior sinuses is
